L-arginine improves cerebral blood perfusion and vasomotion of microvessels following subarachnoid hemorrhage in rats.
The purpose of this study is to investigate the effect of L-arginine (L-Arg) on cerebral blood perfusion and vasomotion (perfusion motion) in microvessels following subarachnoid hemorrhage (SAH). Rat noncraniotomy SAH models were used and animals were divided into sham-operated, saline-treated, and L-Arg-treated groups. L-Arg was injected intraperitoneally 30 minutes before the operation and repeated every 6 hours, with a single dose of 0.5 g/kg bw. Dynamic changes in regional cerebral blood flow (CBF) and vasomotion within 24 hours were measured using a laser Doppler flow-meter probe. Serum nitric oxide (nitrite/nitrate) and plasma endothelin-1 levels were also measured at different time points within 24 hours. Morphologic changes in neurons in the hippocampus CA1 region were examined. SAH gave rise to an immediate and persistent decrease in CBF in saline-treated rats. Abnormal vasomotions with decreased frequency and amplitude were observed. Serum nitric oxide decreased, while plasma endothelin-1 increased significantly. Neurons in the hippocampus CA1 region were severely damaged. The above pathological alterations in the L-Arg-treated group were alleviated. It was concluded that L-Arg, which increases cerebral blood perfusion and improves vasomotions of microvessels by enhancing nitric oxide levels and decreasing endothelin-1 levels in blood, exerts a protective effect on secondary cerebral ischemic injury following experimental SAH.